
THE FISHES OF OKINAWA, ONEOF THE RIU KIU
ISLANDS.

By John Otterbein Snyder,

Of Stanford University, California.

This account of the fishes of Okinawa is based on a collection made
by members of the United States Bureau of Fisheries steamer Alba-

tross at the time of her cruise during 1906 in the north Pacific Ocean
and along the shores of Japan. On the arrival of the Albatross in

Japan, the writer and Mr. Mchitaro Sindo, a student of Stanford

University, were detached from the vessel and intrusted with a

study of the shore fishes. The party visited various points along

the coast from Otaru in Hokkaido to Oldnawa, one of the Riu Kiu
Islands. Five days beginning with August 13 were spent at the latter

place, most of the time being consumed in an examination of the tide

pools near Naha and Itoman, The market, open for an hour or two
each evening, was regularly visited and an attempt made to procure

specimens of each species that appeared there.

The excellent results obtained from our short stay at Naha were

made possible through the kindly interest of Baron Shigeru Narahara,

governor of the Province, the chief and other officers of the police

force of Naha, the town officials of Itoman, and the teachers of the

fisheries school at the same place.

Okinawa, the largest of the Riu Kiu or Luchu Islands, lies about

halfway between KJiu Siu and Formosa, directly in the path of the

Kuro Shiwo, the great warm current that passes northward along

the eastern shores of Japan. Its climate is hot and humid. Tlie

island appears to be a coral formation, no volcanic or sedimentary

rocks appearing on the surface. Near the harbor of Naha the coast

is fringed with growing coral reefs, and the rocks near shore are

conglomerates of disintegrated corals. The outlying reefs, the gently

sloping beaches, seamed and carved by the tides, and the intervening

region of broken corals and beds of sand and mud offer retreats for

vast numbers of fishes and other marine forms.*

• Interesting in this connection is the rather naive account of Bayard Taylor in the narrative of the

expedition to Japan under the command of Commodore Perry. In his description of the port of Naha
Taylor says: "Here the Httle pools which seamed the surface were alive with crabs, enails, starfish, sea-
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A list of the fishes known from the Kiu Kiu Islands, published by
Jordan and Starks/ records 54 species as occurring at Okinawa.

However, tliis small number, together with a few others from the

islands near by, furnished material for the observation that the fish

fauna is fully tropical, composed of forms having a wide distribution

among the coral islands of Polynesia with some species characteristic

of the coasts of southern Japan and China. This conclusion easily

stands in the presence of a more thorough study made possible by
the collection in the hands of the present writer.

Nearly 60 per cent of the species hsted in the present report are

characteristic of the East Indies, the Phihppines, and Polynesia,

about a tliird of these being known only from Polynesia. Not more
than 20 per cent occur in Japan, and most of these are indigenous

to the southern coasts, not extending their range north of Misaki.

Someof these Japanese species are also found far to the south through

the Philippines and Polynesia and also in the East Indies. The
remainder includes a few forms wliich are cosmopohtan, and a con-

siderable number wliich have thus far been seen only near Okinawa.

It is not presumed that the following Ust of Okinawa fishes,

although recording 293 species,^ includes more than a part of the

great number occurring there. That the fauna is rich in species is

amply shown by the large number obtained in so short a time from

the pools and the smaU market, the great fringe of reefs remaining

untouched. The many forms recorded without further note are

represented by one or more specimens secured in the market, nothing

having been learned during the short stay of the party concerning

their relative abundance, habits, distribution, or value as food.

The color notes on fishes from the pools were made from living

examples. Those based on market specimens were taken from

prickles, and numerous small fish of the intensest blue color. Wefound several handsome shells clinging

to the coral, but all our efforts to secure one of the fish failed. The tide was ebbing so fast that we were

obliged to return for fear of grounding the boat. Wehung for some time over the coral banks, enraptured

with the beautiful forms and colors exhibited by this wonderful vegetation of the sea. The coral grew

in rounded banks, with clear, deep spaces of water between, resembling in miniature ranges of hills cov-

ered with autumnal forests. The loveliest tints of blue, violet, pale green, yellow, and white gleamed

through the waves, and all the varied forms of vegetable life were grouped together, along the edges of

cliffs and precipices, hanging over the chasms worn by currents below. Through these paths, and
between the stems of the coral groves, the blue fish shot hither and thither like arrows of the purest lapis

lazuli; and others of a dazzling emerald color with tails and fins tipped vrith gold, eluded our chase like

the green bird in the Arabian story. Far down below, in the dusky depth of the waters, we saw, now and
then, some large brown fish, hovering stealthily about the entrances to the coral groves, as if lying in wait

for their bright little inhabitants. The water was so clear that the eye was deceived as to its depth, and
we seemed now to be resting on the branching tops of some climbing forest, now to hang suspended in

midair between the crests of two opposing ones. Of all the wonders of the sea which have furnished

food for poetry and fable this was assuredly the most beautiful."

> Proc. U. S. Nat. Mus., vol. 32, 1907, p. 491-501.

2 Species previously recorded from Okinawa and not represented in the Albatross collection are included

in footnotes.
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individuals just dead, they having been transferred at once from the

live wells of the boats to the place of sale.

Descriptions of the new species have been published in previous

volumes of these Proceedings.

The drawings were made by Mr. W. S. Atkinson.

The writer acknowledges with pleasure his obligations to Dr. David

Starr Jordan for as.sistance in matters pertaining to nomenclature,

and to Dr. C. IT. Gilbert, who, as naturalist in charge of the Albatross

expedition, made this study possible.

Family SCYLIORHINID^.

STEGOSTOMATIGRINUM (Gmelin).

One sniiill specimen, with the yolk sack attached, was seen in the

collection of the fisheries school at Itoman near Naha.

Family ^TOBATID^E.

AETOBATIS TOBIJEI (Bleeker).

FamHy ELOPID^.

ELOPSHAWAIENSISRegan.

One specimen agrees almost perfectly with examples from Hawaii.

Vertebrae, 68; scales, 94; interorbital space, 5.5 in head; pectoral, 2;

gillrakers, 14; lower jaw included. This represents the E. machnata

of Temminck and Sclilegel, and it is probable that no other form

occurs in Japan or the Riu Kiu Islands. Many were seen in the

markets.

MEGALOPSCYPRINOroES (Broussonet).

Family CLUPEIDiE.

CLUPEAOKINAWENSISKishinouye.

SmaUspecimens were seined in shallow water near shore.

FamUy SYNODONTID.Ti:.'

SYNODUSJAPONICUS (Houttuyn).

SAURmAARGYROPHANES(Richardson).

SAURIDA GRACILIS (Quoy and Gaimard).

Family PL(^TOSTD^.

PLOTOSUSANGUELLARIS(Bloch).

Seined in shallow water near the shore.

1 Family Chanid^.
Chanos chanos (Forsk&l).
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Family LEPTOCEPHALID^.
LEPTOCEPHALUSMARGINATUS(Valenciennes).

Many were seen in the market. One small example has the pec-

toral blotch scarcely visible.

Family MYRID^.
MUItENICHTHYS OWSTONIJordan and Snyder.

In several small examples from the pools the snout is slightly more
pointed than in the type-specimen. The slit of the posterior nostril

divides the lip just anterior to the eye.

Fanuly OPHICHTHYID^.^

MICRODONOPHISPOLYOPHTHALMUS(Bleeker).

An eel from the market is identified as a specimen of this species,

although it does not agree in color with the example figured by
Bleeker.2 Color in life, brownish gray, white beneath, the snout and
tail yellow; body with ocelli which are gray witliin tinged with lav-

ender, the borders dark brown, surrounded with reddish orange which

fades off into the body color; ventrally the ocelli become brown spots

surrounded with orange; ocelli of head lemon yellow within, the mar-

gins brown, growing lighter on sides of head, yellow beneath; nostril

tubes orange,

PISOODONOPHISCANCRIVORUS(Richardson).

An example measuring 600 millimeters, from the Naha market,

does not differ from a larger specimen from Manila.

MYRICHTHYSRUPESTRIS, new species,

A small eel representing a species of MyricJithys that appears to be

undescribed was obtained at Okinawa by Capt, Alan Owston.

Head 15.5 in length; 5.5 in trunk; head and trunk 1.3 in tail; depth

in region of vent 3 in head; eye 8,5 in head; snout 5; cleft of mouth
3.5; length pectoral 7.5; pectoral rays 14.

The body is very elongate and snakehke, the depth being greatest

mthe pectoral region, decreasing immediately behind it and remaining

about the same (3 in head), to the posterior third of caudal where

the tail gradually tapers to a rather sharp point. The body is not

quite cylindrical, the depth being somewhat greater than the width.

Snout elongate, not very blunt, overhanging the lower jaw so that

the teeth may be seen from below. Cleft of mouth extending con-

siderably beyond eye. Labial nostrils large, overhanging and

1 Family MoNOPTERiDiE.

Monopterus albus (Zuieuw).

MicrodonopMs erabo Jordan and Snyder.
2 Atl. Ichth. Muraen., pi. 42, fig. 3.
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concealing tip of lower jaw when viewed from the side. Gill-cleft

wider than eye, narrower than length of snout, below middle of head,

and oblique in position. Teeth blunt; in 2 series on jaws, vomer and

palatines. Dorsal fin originating on occiput halfway between tip of

snout and gill-opening, increasing in height to near middle of body

where it measures 1 in the snout, 5 in the head. Caudal originating

immediately behind anal o])cning and extending to near tip of taO

where it disappears at a point below end of dorsal, the portion of tail

without fins being equal in length to the snout. Base of pectoral

ecpial in length to gill-opening; rays of fin branched, the middle ones

longest.

Color in spirits: Body tinted with brown above, lighter below;

body and tad with 3 series of rounded or elongate dark brown spots;

the upper series lying along the dorsal fin, many of the spots being

cut by the base of it, those of each side alternating mposition; median

series 25 in number, extending along side of body and tail, alternatmg

in position with those of upper and lower series; ventral series small

and somewhat irregular on the trunk, larger and more regular on the

tail, where they are arranged along the base of anal alternating in

position with those of the opposite side; tip of tail light; doreal fin

with dark spots each of which corresponds in position with one on the

body at base of fin, there being about twice as many spots on the fin

as on either side of body at its base; pectorals and anal immaculate;

head with a large oval spot above gill-opening, a much smaller one

above and behind eye, and another halfway between these; small

spots below eye and on chin and throat; tip of snout immaculate.

This species closely resembles M. tigrinis of the Central American

coast. It is colored much like this form, and the body has the same
nearly cylindrical shape, but it is a great deal more slender, specimens

of il/. tigrinis of equal length being almost twice as deep and ha\-ing

veiy much larger heads. The snout is more obtuse in 21. rupestris.

M. magnificus of Hawaii has a shorter and deeper body wliich is

compressed rather than cylindrical, a longer snout, and from 20 to 22

spots in the lateral row. Three specimens of this species were lately

collected b}^ the writer in the tide pools near Honolulu, the fn*st to be

seen since the species was discovered in 1835. These specimens,

which were carefully preserved, agree with the original descri})tion

exce])t in the following particulars. The body is decidedly coni-

])rcssed, rather than cylindrical; tlie ver)'' small pectoral fill has 11

instead of 20 rays, the tips having no doubt been counted thus enu-

merating the branches; the teeth are not acute, but on the contrary

have rounded pomts. The color which has changed very little from

that of life is almost exactly as oiiginally described, the dorsal

however being spotted much like that of M. rupestris.
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The following table records some measurements of the Okinawan
and the Hawaiian specimens:

Total length in millimeters. .

.

Head in length
Depth
Depth head
Length body, including head.
Length snout
Diameter eye
Cleft of mouth
Width of gill-opening
Snout to origin of dorsal
Height dorsal
Height anal
Length pectoral

Myrich-
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Head 3.5 in trunk; 4 in tail; snout 6 in head; eye 1.7 in snout.

Teeth unisonal, growing gradually snuiller from before backwards;

no enlarged canines; some teeth depressible, others api)arently

embedded in the jaw. Diameter of gill-opening about equal to that

of eye.

The above description is of a specimen 900 millimeters long.

Another, 320 millimeters long, had life colors similar to the above,

but differed as follows; head 2.5 in trunk; 4 in tail; snout 5.5 in

head; eye 2 in snout; teeth biserial.

GYMNOTHORAXPHILIPPINUS Jordan and Scale.

One specimen, the second of this species that has been recorded,

was obtained in the Naha market. It resembles the type very closeh'.

Sus{)ecting that this species might be s\'non3'mous with Muraena
reevesi Richardson,' which Giinther records from Japan, the writer

asked Mr. Henry W. Fowler to compare Richardson's description and

figure with that of Jordan and Scale. Mr. Fowler writes: "Although
apparently very closely related, I should be inclined to consider the

two species provisionally distinct. AI. reevesi has the spots on the

dorsal and anal large and rather sparce, similar to those on the trunk,

and arranged in two irregular series, one marginal and the other basal.

There are no median, smaller ones as in G. pMlipinnus. M. reevesi

has the gill-opening distinctly black. There are also 5 large, dusky

blotches between eye and gill-opening, and a small, dark one just over

gill-opening. M. reevesi further displays a large dark l)lotch on ramus
of mandible near its articulation, and the thorax and abdomen are

rather obscurely mottled."

GYMNOTHORAXCHLAMYDATUSSnyder.

Plate 62, fig. 1.

Gymnothorax chlamydatus Snyder, Proc. U. S. Nat. Mus., vol. 35, 1909, p. 94.

Two specimens of this remarkably beautiful eel were secured in the

market at Naha.

ECmONANEBULOSA(Ahl).

ECHIDNAKISHINOUYEI Jordan and Snyder.

Tlie wTiter can not follow Jordan and Scale in identifying this

species with E. delicatula (Kaup) if the species describetl by Bleeker -

is identical with that represented by Kaup's specimen. The type of

E. I'ishinouyei came from Okinawa. A secontl si)ecimen from the

Naha market does not differ from the type. These have the body,

including the head, much shorter than the tail, and they differ in

other particulars from E. delicatula as will appear when Bleeker's

description is compared with the following:

Head 3 in trunk, 10 in total length; head and trunk 1.5 in tail; eye

14 in head; snout 7. Dorsal inserted midway between gill opening

> Voy. Sulphur., 1848, p. 109, pi. 49, flg. 2.

' All. Ichth. Muraen., p. 78, pi. 23, flg. 3.
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and tip of snout. Mouth small, the eye on a vertical passing midway
between tip of snout and angle of mouth. In the upper jaw the teeth

are in a single series anteriorly, in 3 series posteriorly; all bluntly

pointed, the anterior ones very heavy and slightly curved backwards,

the posterior ones somewhat more slender; anterior part of jaw with

2 or more rather large median teeth behind which is a vomerine series,

forked in front. Teeth of lower jaw heavy and rather blunt, in 2

series laterally, but increasing in number and formmg a cluster at the

symphysis. Body gray, mottled and spotted with bro^vTl, the head

on anterior half plain brown; gill opening with a brown spot. The
type is much faded and therefore lighter, the markings being less

distinct. The fins are like the body, the tip of the tail dark. The
length of the specimen here described is 145 millimeters.

ECmDNAPOLYZONA(Richardson).

A specimen from the tide pools, 130 miUimeters long, was bro^vnish

black in life with narrow bars of yellowish white.

Family BELONIDiE.

TYLOSURUSGIGANTEUS(Temminck and Schlegel).

Family EXOCGETID^.^
HEMIRAMPHUS,sp.

Some badly damaged specimens from the market that closely

resemble H. pacificus, may possibly belong to that species.

HEMIRAMPHUSCOMMERSONICuvier.

One specimen 380 millimeters long from the market has the fourth

spot of the body located below the middle of the dorsal fin. A fifth

faintly outlined spot is below the posterior part of the dorsal. There

extends along the dorsal part of the body a conspicuous stripe which,

below the dorsal fin, is equal in width to one scale. Anteriorly the

stripe broadens toward the pectoral; posteriorly it narrows on the

caudal peduncle and then abruptly widens on the base of the caudal

fin. The dorsal part of the stripe is steel blue, the ventral part silvery.

The dorsal has 12 rays, the anal 10. There are 50 scales in a lateral

series.

PAREXOCCETUSBRACHYPTERUS(Solander).

Family FISTULARIID^.
FISTULARIA PETIMBA Lacepede.

FISTULARIA SERRATACuvier.

Family SYNGNATHIDiE.
CORYTHROICHTHYSISHIGAKIUS (Jordan and Snyder).

Nmespecimens were taken m the tide pools. The length of the

snout usually equals that of the rest of the head, but in some examples

1 Hemiramphus dussumicri (Cuvier and Valenciennes).

Bemiramphus japonicus Brevoort (fide Tanaka).
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it is slightly less while in others it is considerably more. In some

individuals the dark tliroat bars are little developed or even absent.

The\mtor is unable to fmd any characters that will distinguish the

recently descriljed C. waitei or C. elerae from this species.

MICROPmSEXTENSUSSnyder.

Plate 62, fig. 2.

Microphis extcnsux Snyder, Proc. U. S. Nat. Muh., vol. 40, 1912, p. 525.

Pools at Nalia.

ICHTHYOCAMPUSNOXSnyder.

Plate 62, fig. 3.

Ichlhyocmnpus nnx Snydek, Proc. U. S. Nat. Mus., vol. .3(), 1000, p. 598.

One specimen, a female, from a pool at Nalia.

MICROPmSOCELLATUSSnyder.

Plate 63, fig. 1.

Mkrophis ocdlatus Snyder, Proc. U. S. Nat. Mus., vol. 36, 1909, p. 598.

Pools at Naha.

Family MUGILID.E.

MUGIL CEPHALUSLinnasus.

LIZA TROSCHELI (Bleeker).

FamHy SPIIYRAENID.E.

SPHYRiENAOBTUSATACuvier and Valenciennes.

Two specimens from the market agiee in appearance with one

figured by Giinthcr in liis Fische der Siidsec.

SPHYRiENACOMMERSONICuvier and Valenciennes.

Family POLYNEMID^E.

POLYDACTYLUSAGONASIJordan and McGregor.

Family IIOLOCENTRID.E.^

MYRIPRISTIS INTERMEDIUS (GUnther).

One specimen about 230 millimeters long, from the market, has

the tip of the dorsal lightly touched with dusky color, and a mere

trace of black on the anal. Both the soft dorsal and anal are nar-

rowly edged with white.

MYRIPRISTIS MACROLEPISBleeker.

An individual from the market agrees closely with Bleekor's figure

except in color. It has in addition to the dark border of the opercular

membrane, a black tipped dorsal, anal, and caudal. Tlio scides of

the back are narrowly edged with dusky color. It is like a specimen

> Family Atherinip.?:.

Atherina woodwardi (Jordan and Starks).

Uoloctntrus ittodai (Jordan and Fowler).

EolocerUras praslin (Lac^p^de).
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from Bacon, Philippine Islands, except that the latter has immaculate

fins. Tliis species may be distinguished from M. adustus by its more

rounded head and less conical snout.

HOLOCENTRUSSAMMARA.(Forskal).

One specimen from the market. The soft dorsal is narrowly edged

with dusky color. Tlie third anal spine and the first ray are dark.

HOLOCENTRUSBINOTATUSQuoy and Gaimard.

Two examples measuring about 280 millimeters, from the market,

agree with Samoan specimens except that they have no dark marks on

the dorsal membrane.

HOLOCENTRUSRUBER(Forskal).

A specimen 210 milhmeters long, purchased in the market, i& in

every particular hke the figure of //. melanospilus of Bleeker.* It

has a somewhat more elongate snout and longer and more pointed

ventrals than an example from Hongkong figured by Jordan and

Seale.^ The spot at the bases of the dorsal, anal, and caudal are very

conspicuous on the Okinawa specimen.

HOLOCENTRUSPUNCTATISSIMUSCuvier and Valenciennes.

One small example from the pools.

Family SCOMBRIDiE.

EUTHYNNUSALLETERATUS(Rafinesque).

A specimen from the market, with 6 spots below the corslet, has

been identified as E. alleteratus without direct comparison with speci-

mens from elsewhere.

Family CAEANGID.E.3

SCOMBEROIDESSANCTIPETRI Cuvier and Valenciennes.

TRACHUROPSCRUMENOPfflTRALMA(Bloch).

CARANXJARRA Cuvier and Valenciennes.

CARANXIGNOBH-IS (Forskal).

CARANXFORSTERI Cuvier and Valenciennes.

.VLECTIS CILLARIS (Bloch).

Differs from A. major in the heavier body, broader interorbital

space, and darker colored dorsal area.

Family TRICHIUKID.E.

TRICmURUSHAUMELA(Forskal).

There are 2 orange stripes along the sides, the lower bordering the

lateral line.

1 Atl. Ichth., Murjcn, pi. 359, fig. 1.

* Proc. Davenport Acad. Sci., vol. 10, p. 5, pi. 2.

3 Trachinotus bailloni (Lac6pede).

Seriola quinqueradiata (Temminck and ScMegel).
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Family PEMPHERID.E.
PEMPHERISJAPONICUS Doderleln.

PEMPHERISOUALENSIS Cuvier and Valenciennes.

^ Family CHILODIPTERIDiE.

AMIA NOVEMFASCIATA(Cuvier and Valenciennes).

This species is abundantly represented in the pools. In life the

body above the median stripe has a distinctly bluish sheen, while

below it is reddish; stripes brassy, the two dorsal ones tinged with

olive; edge of opercle bluish; iris brassy; spinous dorsal suffused with

dark orange, other fins with light rod, the soft dorsal having a brassy

bar.

AMIA SAVAYENSIS (GUnther).

Small specimens were occasionally seen in the tide pools.

AMIA LATERALIS (Valenciennes).

Market. Four individuals measuring about 65 millimeters, show
traces of a short stripe above the median one.

AMIA ERYTHRINA(Snyder).

Apparently rare, but one example having been seen in the pools.

APOGONICHTHYSNAFiE Snyder.

Plate 63, fig. 2.

Apogonichthys nafx, Snyder, Proc. U. S. Nat. Mus., vol. 36, 1909, p. 599.

Xaha pools.

Family KUHLIID.E.

SAFOLET^NTUKA (Cuvier and Valenciennes).

Family SERRANID^.^

VARIOLA LOUTI (ForskSl).

Of two specimens secured in the market, the larger, measuring 330

millimeters in length, was colored as follows: Yello\\ash olive above,

shading into salmon red beneath, each scale with a darker center;

head, body, and fins with spots which are cerulean blue on the upper

parts, reddish on the sides, and decidedly red beneath, each spot

with a narrow, dark blue margin; posterior border of dorsal, anal,

caudal, and pectorals \\ath a broad margin of orange, the terminal

margin of the pectoral bordered proximally with bluish gray; outer

edges of ventrals reddish brown, the inner edges orange. In alcohol

the color is dark, the dorsal spots bluish gray, the ventrals white;

fins with the posterior edges white. The smaller example, 150 milli-

meters in length, is almost devoid of color, the light borders of the

spots and fins being scarcely distinguishable in consequence.

» Epinephelu^ mcrra (Dloch).

Ccnlrngenys waigUnsis (Quoy and Gaimard).

20441"—Proc.X.M.vol.42— 12 32
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VARIOLA FLAVIMARGINATA (Riippell);

CEPHALOPHOLISURODELUS(Forster).

Several specimens from the market show a considerable amount of

variation in color. Two are almost black, except for light, conver-

gent caudal stripes which are separated by jet black areas. A third

specimen has only the tail and caudal fin of a dusky hue, while a

fourth is almost entirely without dark color, the caudal stripes being

very faint. The darkest example has a dusky opercular spot, and

all have black-edged ventrals.

One small specimen was taken in a tide pool.

CEPHALOPHALUSSONNERATI(Cuvier and Valenciennes).

One example from the market measures 300 millimeters in length.

The second anal spine is slightly shorter and heavier than the third.

The fins, except the pectorals, have narrow dusky borders, the dorsal,

anal, and caudal being edged with white.

EPINEPHELUSMEGACHIR(Richardson).

Many were seen in the market, and a few were taken in the pools.

EPINEPHELUSSTELLATUS (Richardson).

Collected from both the market and pools.

EPINEPHELUSTSIRIMENARA (Temminck and Schlegel).

Market specimens were light crimson, each scale with a lighter cen-

ter; spinous dorsal with a black margin, the other fins with yellowish

margins.

EPINEPHELUSTAUVINA (Forskal).

EPINEPHELUSC-ffiRULEOPUNCTATUS (Bloch).

One small example from a tide pool.

EPINEPHELUSSUMMANA(Forskal).

One very dark specimen, the light spots of the body being very

indistinct, while those of the fins are more prominent.

EPINEPHELUSRHYNCHOLEPISBleaker.

Small, pearly spots, prominent in examples from the market, have

almost entirely disappeared in the preserved specimens.

PLESIOPS MELAS(Bleeker).

This species is abundantly represented in the pools. In life the

body is deep brownish black, the color a little lighter on basal parts

of scales; iris blue and gold; dorsal spines tipped with bright reddish

orange, a narrow, purple stripe extending along middle of fin, the

membrane of soft dorsal dark yellowish gray below the stripe
;

pectoral

tinged with yeUow; anal with an indistinct, narrow, pearly blue stripe

passing diagonally from base of first spine to tip of last ray. In

alcohol the specimen here described has become brownish black, the

spinous dorsal being tipped with white.
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Family LUTIANID^.^
LUTIANUS KASMIRA (Forskll).

Two specimens from the market, 70 millimeters long, have the

oblique stripes rather faintly outlined, while a conspicuous, dark

spot appears below the origin of the soft dorstil, and between the

stripes which pass backward from the eye. One large example has

the stripes well defined and the spot scarcely discernible.

LUTIANUS RIVULATUS (Cuvier and Valenciennes).

Some market specimens about SO millimeters long are presumed
to be young individuals of this species. They have a well-defineil

dark bar extending from the base of the pectoral to the origin of the

dorsal, behind which are one or two indistinctly outlined or scarcely

visible bars. A white spot on the lateral line is bordered anteriorly

and posteriorly by a dark spot. There are narrow, dark bars across

the interorl)ital space.

LUTIANUS OUINQUELINEATUS(Bloch).

LUTIANUS ARGENTIMACULATUS(Forskal).

LUTIANUS VITTA (Quoy and Gaimard).

Color of a fresh market specimen, gra3nsh olive, slightly darker

above the lateral line where tiie body color becomes decidedly tinged

with yellow posteriorly; lighter below lateral line, the ventral surface

suffused with light red; many oblique, j'eliow stripes above lateral

line; each scale below lateral line with a narrow, greenish wliite

stripe; those on ventral surface pearly; between the narrow stripes

are broader ones of pale orange; head grayish olive above, the sides

strongly tinged with lavendar; maxillar\% edge of lower jaw and

lower edge of preopercle margined witli j^ellow; chin, throat, and
branchiostegal region dead white; dorsal fms tinged with yellowish

olive and edged with orange; pectorals and ventrals suffused with

orange; spot below origin of soft dorsal brownish black; a ])ale,

scarcely visible dark stripe passing from snout through eye toward

dark spot.

LUTIANUS MONOSTIGMA(Cuvier and Valenciennes).

APRION VIRESCENS(Cuvier and Valenciennes).

PLATYINIUS AMCENUSSnyder.

Plate 63, figure 3.

Platijinius amoenus Snyder, Proc. U. S. Nat. Mus., Vdl. 40, 1012, p. 530.

Family H.^JMULID.E.

C.SSIO ERYTHROGASTERCuvier and Valenciennes.

CiESIO CiERULAUREUS(Lacep6de).

CiESIO CHRYSOZONUSKuhl and Van Hasselt.

Color of a market specimen, deep puq)le above, becoming bluish

on the sides; ventral surface pearly blue, each scale witli an indistinct

1 Luiianus vmrginatus (Cuvier and Valenciennes).

Lutianus ttnimaeulatm (Bloch).
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reddish spot; chin and throat suffused with bright red; two narrow,

bright orange stripes on the dorso-lateral surface; fins strongly suf-

fused with pink; caudal lobes tipped with black; axil of pectoral black.

TERAPONJARBUA (Forskll).

PLECTORHYNCHUSDIAGRAMMA(Lacepede).

Of two specimens procured in the market, one has the membrane
of the spinous dorsal black, the soft dorsal with two rows of round

black spots and a black edge, the caudal with large, round black

spots and a black edge, the anal similar, and the pectorals dusky.

The other has the dorsals and anal narrowly edged with black, the

spinous dorsal with a median row of black spots, the soft dorsal with

oblique, dark bars which tend to break up into spots, the caudal and

anal with black spots, and the pectoral dusky. The edges of the

ventrals in each case are broadly bordered by dusky color on the

upper surface, the membranes of the fins being dead white between

the rays.

PLECTORHYNCHUSCH^ETODONTGIDES(Lac6p6de).

In a fresh market specimen the spots of the body are deep brown,

the interspaces light yellowish gray; ventral parts gray, with pearly

reflections; fins tinged with pearly blue; lips white, the membrane
behind upper lip bright red; inside of mouth clouded with red.

POMADASISARGENTEUS(Lacepede).

POMADASISHASTA (Bloch).

Rows of small, dusky spots along the sides above the median line,

which do not tend to form vertical bars or series.

SCOLOPSISCANCELLATACuvier and Valenciennes).

SCOLOPSISBILINEATA (Bloch).

Bloch says: "Le Japon producit ce poisson", and the finding of 3

examples in the Naha market tends to support the statement.

PENTAPUSMICRODON(Bleeker).

One specimen from the market agrees with Bleeker's figure and

description.

PENTAPUSFORMOSULUSSnyder.

Plate 64, fig. 1.

Pentapus formosulus Snyder, Proc. U. S. Nat. Mue., vol. 40, 1912, p. 531.

There are 48 scales in the lateral series.

GNATHODENTEXAUROHNEATUS(Lacepede).

Family SPARID^.

LETHRINUS HARAK(Forskal).

LETHRINUSRICHARDSONIGunther.

LETHRINUSAMBOINENSISBleeker.

LETHRINUSMOENSIBleeker.

PAGRUSCARDINALIS (Lacepede).

SPARUSSCHLEGELI (Bleeker).
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Family KYPHOSIDiE.

GIRELLA MEZINA Jordan and Slarks.

Two specimens from the market and one from a tide pool. The
vertical band is scarcely visible on one and entirely absent from

another, the smallest one, which measures about 500 millimeters hi

length.

Family GERRID^..

GERRESFILAMENTOSUSCuvier and Valenciennes.

Family OPLEGNATIIIDyE.

OPLEGNATHUSFASCIATUS (Temminck and Schlegel).

Three specimens from the tide pools.

Family MULLIDyE.

UPENETJSMOANAJordan and Seale.

In some examples the color is very pale, only tlie two posterior

dark saddles appearing distinctly, the otliers being barely suggested.

UPENEUSBARBERINUS(LacepSde).

UPENEUSBARBERINOIDESBleeker.

In 3 specimens the dusky color of the sides extends well on to the

ventral surface, the pectoral has a conspicuous splash of dusky at its

base, and the lower caudal lobe is broadly bordered with blackish.

UPENEUSPLEUROTiENIA (Playfalr).

A single specimen obtained in the Nalia market is certainly a rep-

resentative of this species, agreeing perfectly with the descri})ti()n of

Playfair.^

The head is contained 3.4 times in the length; de])th equal to length

of head; eye 2 in snout, 4.5 in head; scales in lateral line 29; between

lateral line and dorsal 2; between lateral line and base of anal 6.

The barbels reach a vertical through posterior edge of preopercle.

Gill-rakers about 6-22, those of lower arch long and slender. The
dorsal spines and rays are not filamentous, the spinous dorsal when
depressed falling far short of the base of soft dorsal.

In life, the scales of the upper ])arts are narrowly margined with

olive, while ventrally the marginal color fades and becomes tmged
with red; there is a white saddle across caudal peduncle at base of

soft dorsal ; sides with three white stripes, the first or upper extending

from eye in almost a straight line to end of soft dorsal fin, the second

from ti]) of snout through lower edge of eye to light saddle on caudal

peduncle, the third may be traced for a short distance along the row
of scales below the latter; barbels yellow; spinous doi'sal clouded with

greenish yellow and white, pinkish toward the edge; soft dorsal and

' Fishes of Zanzibar, p. 41, flg. 3, not 4, the reference ninnbtrs e%1(lently ha\-lng been interchanRed.
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anal yellowish with pearly white spots
;

pectorals, ventrals, and caudal

suffused with pink.

In spirits the posterior light saddle and the two upper stripes remaui

perfectly distinct.

UPENEUSCYCLOSTOMUS(Lacepede).

UPENEUSCHRYSERYDROS(Lacepede).

UPENEUSPLEUROSPILOSBleeker.

Three examples of this species were secured. The black lateral

spot does not seem to be a constant character, perhaps disappearing

with age. It is distmct in a specimen 150 millimeters long, scarcely

visible in one 240, and entirely absent in a larger example.

Head 3.5 m length to base of dorsal; depth, 3.5; depth caudal

peduncle, 9.2; eye, 4.7 in head; width, interorbital space, 3.5; length

snout, 1.9; maxillary, 2.4; D. VIII, 9; A. 7; scales in lateral line 29.

Body rather deep, the contour rising gradually from tip of snout to

origin of spinous dorsal. Eye nearer border of opercle than tip of snout

a distance equal to its diameter. Interorbital space high and strongi}^

convex, this character becoming more pronounced with age. Max-
illary not reaching a vertical through anterior edge of orbit, its upper

edge fitting beneath edge of preorbital, the posterior edge rounded.

Barbels reaching a vertical through edge of opercle. Gill-rakers 6-17

;

those on lower arch long and slender. Teeth in a single series on

jaws, strong and rather short. Scales weakly ctenoid. First dorsal

spine minute, the third longest, 1.5 in head; spines when depressed

not reaching base of second dorsal. Second dorsal low, the longest

(second) ray about equal to depth of caudal peduncle; anal slightly

higher. Caudal deeply forked, 1.2 in head
;

pectorals 1.4; ventrals 1.4.

Color in spirits : Opercle dark, the dusky lining of the inside showing

through; a faint dark spot below lateral line at a pomt beneath pos-

terior portion of spinous dorsal; absent on large mdividuals; scales

of upper part of body narrowly edged with darker, the center having

a somewhat lighter area.

UPENEUSINDICUS (Shaw).

Color in Hfe : Body above lateral line suffused with purple, slightly

greenish gray below, the light spot between the dorsals with a brassy

sheen; scales on upper parts narrowly edged with yellowish olive,

the color fading and almost disappearing ventrally; each scale of

lower parts with a pale brassy spot on its posterior edge; caudal

peduncle with narrow yellowish stripes in region of the black spot,

the body color here being almost white ; head colored like the body

;

a pearly blue stripe from tip of snout to lower margin of eye; snout

with vermiculations of same color; vermiculations and line followed

by narrow yellow stripes ; barbels white ; spinous dorsal pinkish, the

membrane anterior to each spme greenish yellow, soft dorsal pinkish
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with greenish yellow oblique bars; anal pearly white with oblique

yellow bars; caudal reddish, the membranes suffused with greenish

yellow; pectorals suiTuscd with cherry red.

UPENEUSPLEUROSTIGMA(Bennett).

Color in life: Bright red above growing lighter and tinged with red

on the sides; white beneath; head reddish above, the sides \Nith

bluish reflections, purple striles extending forward from eye ; barbels

tinged with pink; spines of dorsal red, the membranes suffused with

yellowish red; soft dorsal reddish on basal half, the upper part with

yellow and pearly stripes, the latter bordered with reddish; upper

and lower lobes of caudal red, the middle rays bright yellow; anal

pale pearly blue^ with yellow stripes.

MULLOroES FLAVOLINEATUS (Lac^pfide).

A single specimen 290 milluuetcrs Jong is referred to this species.

Head 3.5 in the length; depth 3.8; snout 2.2 in the head; eye 4.2;

scales in lateral lino 39, the pores with many branches; gill-rakers

7-20 on first arch, the longest not equal in length to diameter of

pupU; barbels reaching to below posterior border of opercle; dorsal

spines 7 ; 4 scales between tips of depressed spines and base of soft

dorsal; 8 dorsal and 6 anal rays.

In life the head and body were strongly suffused with pearly blue

above the lateral line, pink below; a dark lemon yellow stripe

extended from eye to caudal fin, crossing the lateral line at a point

below last dorsal ray; each scale above stripe bordered by yellowish

olive, below with deep pink; head reddish, darker above; iris silvers*,

a conspicuous red ring around pupil; barbels whitish; pectorals

suffused vnih. reddish, the other fins bright yellow.

UPENEOmESBENSASI (Temminck and SchlegeJ).

This species, somewhat resembling U. vittatus in its color pattern,

may be distinguished by the long first dorsal spine.

UPENEOmESTRAGDLUS(Richardson).

In life, greenish gray, lighter below; a broad bro%\Ti lateral stripe

extending from eye to caudal fin, below which the head and body are

spotted with bro^vn; barbels orange; spinous dorsal clouded with

brown, purple and lemon yellow; soft dorsal spotted with reddish

brown, the membrane suffused with yellow; caudal li'ghtly washed

with yellow, barred with brownish black; ventrals and anal tinged

with yellow and spotted with pale purphsh brown; pectoral yellow-

ish, spotted with reddish brown.

UPENEOmESVITTATUS (Forak&l).

Color in hfe, silvery, the upper parts with a pale greenish sheen,

the ventral surface pale yellow; sides with 4 metallic stripes, the

upper 2 dark copper colored, the next lower brassy, and the lowest
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somewhat lighter; spinous dorsal edged with black, the median por-

tion with 2 dead white bars between which is one of brassy; soft

dorsal without black, but otherwise colored as the spinous portion;

caudal with black bars having a brassy sheen ; ventrals and anal dead

white, tinged with yellow; pectorals transparent; barbels white.

Family POMACENTRID^.

AMPHRIPRIONFRENATUSBrevoort.

In life the color is brilliant red tinged with orange, deeper on the

snout, lighter posteriorly; tips of soft dorsal, caudal and anal deep

orange; bar of head cerulean blue, bordered by deeper blue, the whole

edged with brownish black, the dark color spreading anteriorly and

posteriorly into a cloud which extends from eye to end of spinous

dorsal; pectoral light reddish orange; ventrals similar, the spine

brownish black.

POMACENTRUSNIGRICANS Lacepede.

POMACENTRUSMELANOPTERUSBleeker. .

POMACENTRUSDORSALIS Gil!.

The synonomy adopted by Jordan and Snyder ^ for a species, P.

dorsalis, described by Gill,^ may also include P. delurus Jordan and

Seale.^ Several specimens agreeing almost perfectly with Dr. Theo-

dore Gill's description and also with a cotype of P. delurus were col-

lected in the pools at Naha. The spot at base of pectoral mentioned

by Gill is scarcely discernible and the posterior bluish spots are faint.

The cotype of P. delurus has 15 ra3''s in the dorsal, the spot on the

soft dorsal is not ocellate, but has only a light border anteriorly; the

scales in the lateral line number 25 or 26.

ABUDEFDUFSORDIDUS(Forskal).

Commonin the pools.

ABUDEFDUFRICHARDSONISnyder,

Plate 64, fig. 2.

AbudefdufricharclsomS:sYr)ER, Proc. U. S. Nat. Mus., vol. 36, 1909, p. 600.

Pools near Naha.

ABUDEFDUFREX Snyder.

Plate 64, fig. 3.

Abude/duf rex Snyder, Proc. U. S. Nat. Mus., vol. 36, 1909, p. 601.

Tide pools, Naha.

1 Proc. U. S. Nat. Mus., vol. 24, 1902, p. 604.

« Proc. Acad. Nat. Sci., Phila., 1859, p. 147.

» Proc. U. S. Nat. Mus., vol. 28, 1905, p. 783.
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ABUDEFDUFZONATTJS (Cuvler and Valenciennes).

Apparently rather rare in the pools. Brownish black in life, with

a bluish white bar across median part of body; scales posterior to

bar with piii-ple centers, those anterior being similar but lighter; fins

slightly tinged with olive; a small black spot on upper edge of base

of pectoral. Small examples (400 millimeters long) have a black

ocellus near end of spinous dorsal and a black spot on upper part of

caudal peduncle just behind base of soft doi-sal.

ABUDEFDUFGLAUCUS(Cuvier and Valenciennes).

This species may be recognized at once among the other blue

tide-pool fislies of Okinawa by the jot black anal opening.

ABUDEFDUFTURCHESIUSJordan and Seale.

In life, bright cerulean blue with black markings on throat and

breast. The smaller examples have a more or less definite black spot

on body at base of last dorsal ray. The color fades rapidly as the

fish dies, the bod}' becoming dark, eacli scale with a dusky edge, the

throat growing yellowish.

Specimens are very abundant in the pools.

ABUDEFDUFCCELESTINUS(Cuvier and Valenciennes).

Large examples were seen in the market, and a few young indi-

viduals were collected from the pools. They agree in all details with

Samoan specimens.

ABUDEFDUFRHOMALEUSSnyder.

Plate 65, fig. 1.
*

Abudefduf rhomaleus Snyder, Proc. U. S. Nat. Mus., vol. 40, 1912, p. 534.

Family MALACANTHID/E.

MALACANTHUSPARVIPINNIS (Vaillant and Sauvage).

OCEANOPSLATOVITTATA (LacgpSde).

FamUy PSEUDOCHKOMID^.

DAMPIERIA SPILOPTERA (Bleeker). •

This species is rather common in the pools.

Family CIRRIIITID.E.

GONIISTroS ZEBRA (Doderlein).

This species differs in color from G. inttatiis of Hawaii; the body is

not so deep and the profile above the eyes is mucii less gibbous.

PARACIRRmTESFORSTERI (Bloch and Schneider).

Several specimens were found in the market.
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Family LABRID^.»

CHCERODONJORDANI (Snyder).

Plate 65, fig. 2.

Chceroj)S jordani Snyder, Proc. U. S. Nat Mus., vol. 35, 1909, p. 98.

LEPIDAPLOIS LOXOZONUSSnyder.

Lepidaplois loxozonus Skyder, Proc. U. S. Nat. Mus., vol. 35, 1909, p. 94.

LEPIDAPLOIS MIRABILIS Snyder.

Plate 66, fig. 1.

Lepidaplois mirabilis Sxyder, Proc. U. S. Nat. Mus., vol. 35, 1909, p. 9G.

LEPIDAPLOIS PERDITIO (Quoy and Gaimard).

EPIBULUS INSIDIATOR (PaUas).

A fresh market specimen was bright orange, each scale having a

narrow, vertical, brownish bar; dorsal ^^ith a median orange stripe,

above which the membrane is suffused with green; a barely discern-

able brownish stripe extending through eye toward upper edge of

gill opening. The same specimen, measuring 210 miQimeters in

length, when placed in alcohol became plain yellowish reUeved by a

dusk}' bar on the head and a few faint dark spots on the scales. A
larger preserved specimen is ver}' dark in color, the fins being almost

black. The pectoral has a distinct hght border and the scales have

dark borders except in the region immediately above and behind the

pectorals, where they are much lighter. The dark stripe on the head

is very conspicuous..

HEMIGYMNUSFULIGINOSUS (Lacepede).

ANAMPSESCffiRULEOPUNCTATUSRiiwielL

STETHOJDXISCASTURI GUnther.

STETHOJULIS PHEKADOPLURABleeker.

One very small specimen from the pools is referred with some

doubt to this species.

STETHOJULIS AXILLARIS Quoy and Gaimard.

Four specimens, measuring about 700 miUimeters long, from the

pools are identified with the Haw^aiian S. axillaris, for when directly

compared they resemble specimens from Honolulu very closely. It

is probable that tliis species and S. handanensis (Bleeker) are synony-

mous. In alcohol the Okinawa specimens are not abruptly lighter

below as are examples of S. handanensis from Samoa described by
Jordan and Sealo, but on the contrary the dark color of the upper

1 Crenilabrus stejnegeri (Ishikawa).

A mpheces geographicui (Cuvier and Valenciennes).

Stethojulis psacas (Jordan and Snyder).

Eemigymnus melapterus (Bloch).

Halichxres trimaculatus (Quoy and Gaimard).

Gomphosus tricolor (Quoy and Gaimard).

Oheilinus oxyrhynchus (Bleeker).
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parts is maintained almost to the ventral surface, where the tran-

sition to a lighter hue is gradual. In Hfo the color is more like that

presumed to be characteristic of S. handanensis. Brown above

median Uno ^vlth minute blue spots; scales below median line edged

with bluish white, their centers bluish gray, becoming lighter on belly

and blue posteriorly; chin and throat pearly wliitc; a narrow blue

stripe beneath eye, below wliich is a broail orange band; a bright

orange spot above axil, below which is aline of black and then a coru-

leanblue spot; dorsal, caudal, and basal part of anal tinged with

reddisli orange, tlie edge of anal bluish.

STETHOJULIS STRIGIVENTER (Bennett;.

Rather commonin the jjools. The young of this species measuring

70 milUmeters or less in length do not have the i)Osterior canines

present.

Color in life: Body oHve above, silvery below, bluish on breast and

belly, rather i)ur})lish on lower pai't of head; a pearly blue line below

eye bordered by brown; Unes on sides silver and olive; dorsal pale

orange, narrowly edged with pearly white, the ocellus surrounded by

transparent membrane; midtlle of caudal suffused with orange, the

outer rays tinted with blue; anal like dorsal; pectorals pink; ven-

trals bluish.

PLATYGLOSSUSNOTOPSIS(Kuhl and Van Hasselt).

Apparently rare in the pools. The young are brownish black;

ocellus on dorsal dead black bordered by orange; a stripe along

side, rumiing from snout below eye and extending toward caudal

(in many examples broken into spots posteriorly) and 2 shorter

stripes below it, pearly blue; 2 lines above the median one, greenish

yellow; caudal greenish yellow.

HALICHCERESOPERCULARIS(GUnther).

Occasionally seen in the pools. In Hfe the body is silvery with a

greenish castj most of the scales edged with brick red or reddish

brown, the dorsal ones darker where the reddish color nearly covei-s

the scales; a small blackish spot beliind eye, another on opercle, 2 or

3 near center of body and another on caudal peduncle; a pale golden

stripe bordered by greenish blue below the eye, and a greenish stripe

on snout before eye; dorsals with rather irregular vortical or oblique

bands of red bordered by dusky, the membrane of fm tinged with

golden; ocellus on soft dorsal black, the ring colorless below, orange

above; median rays of caudal dotted with rod, the fm narrowly edged

with red; anal greenish yellow with rod bands; pectorals suffused

with pink; ventrals deep red at base, broadly edged with dead white.

CORIS ANNULATA(Lacepede).

Two s])0(unens from the market measuring 270-310 mihinietei-s in

lensth.
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CORIS VARIEGATA (Ruppell).

JULIS PULCHERRIMA(GUnther).

A market specimen measuring 250 millimeters, 68 scales. The
color pattern closely resembles that of the example figured by Jordan

and Evermann, Fishes of Hawaii.

CHEILIO INERMIS (Forskal).

THALASSOMAJANSENI (Bleeker).

In examples from the market, 110 to 190 milimeters long, there are

some with three distinct dark bands, others in wliich the bands blend

somewhat on the sides, and an occasional specimen where they are

entirely confluent, the upper part of body being largely black from

snout to end of caudal iin; caudal peduncle light in all cases.

THALASSOMAUMBROSTIGMA(Ruppell).

THALASSOMAGUNTHERI(Bleeker).

THALASSOMAAMBLYCEPHALUS(Bleeker).

Eight specimens collected from the pools.

THALASSOMALUTESCENS(Solander).

A large series of T. lutescens, both male and female, together with

color notes made in the field show beyond doubt that Thalassoina

neanis Jordan and Evermann ^ is a male example of T. lutescens.

Wliile the color of the males of tliis species is exactly like that

described for T. neanis, the females are much plainer, the dark bars

on the scales being more prominent. In some examples these bars

become elongate, and almost uniting give the appearance of vertical

lines on the sides. Some males have the superior and inferior caudal

rays greatly broadened and lengthened.

THALASSOMADORSALE(Quoy and Gaimard).

The upper part of opercle has a small round patch of scales.

CHEILINUS FASCLATUS(Bloch).

One specimen has the lateral bands very weak, there being but 2

or 3 series of elongate dusky spots on the scales.

CHEILINUS DLAGRAMMUS(Lacepede).

One example from the market is like specimens from Samoa in

every detail except that there are no spots or stripes of any color on

the head.

CHEILINUS TRILOBATUS Lacepede.

NOVACULICHTHYST.a:NIURUS (Lacepede).

NOVACULICHTHYSMACROLEPIDOTUS(Bloch).

INUSTIUS DEA (Temminck and Schlegel).

There are a few small scales behind the eye and at the upper edge

of opercle.

» Jordan and Snyder, Bull. Bureau Fisheries, vol. 26, p. 214, pi. 12, fig. 2.
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THALLIURUS CHLORURUS(Bloch).

The u])pcr aiul lower caudal lobes are considerably produced. The
u])])er lips arc frillctl within, the innermost frill being conspicuously

beaded or notched along the edge.

Family SCARTCHTIIYID.E.»

CALLYOd6n MAORICUS(Jordan and Scale).

Two specimens from the Naha market agree in all details with a

cotype of tlie s])ecies. Both dilfer from the description, however, in

having the dorsal VIII, 1 1 , and the eye 7 in heail. The posterior edge

of the caudal varies from slightly convex to concave.

CALLYODONPRASIOGNATHUS(Cuvier and Valenciennes).

CALLYODONPYRRHOSTETHUS(Richardson).

CALLYODONRIVULATUS (Cuvier and Valenciennes).

CALLYODONLUNULASnyder.

Plate 66, lig. 2.

Callyodon lunula Snyder, Proc. U. S. Nat. Mu.^., vol. 35. 1909, ]>. 99.

CALLYODONBOWERSISnyder.

Plate 66, fig. 3.

Callyodon bowersi Snyder, Proc. U. S. Nat. Mus., vol. 36, 1909, p. 602.

CALLYODON(EDEMASnyder.

Plate 67, fig. 1.

Callyodon cedeinn S.vyder, Prix\ U. S. Nat. Mus., vol. 36, 1909, p. 603.

CALLYODONBALINENSIS (Bleeker).

CALLYODONBICOLOR (Ruppell).

One specimen from the market, measuring about 300 millimeters

in length agrees with Bleeker's figure and description,- exce]it that

many of the spots on the sides are prolonged into vertical bands,

and numerous scales have both a band and a sp»^t. The nostril

tentacle is very prominent as noted by Bleeker.

CALLYODONFORSTENI (Bleeker).

A single example of this species from the Naha market agrees

perfectly with the description and figure given by Bleeker.^

FamOy PIATACTD.E.

PLATAX TEIRA (ForskM).

Some of the teeth have the cusps of equal size while others have

the median one largest, in some cases excessively long. There are

no vomerine teeth.

' Calotomtu japoniciin {Cxwk'T anii Valenolpnn«>).

'All. Ichth.. p. 3.-1, pi. M.
* Idem, p. 38, pi. 2.
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Family CH^TODONTID^.^
|

CHiETODONSETIFER Forskal.

Many seen in the market. One specimen caught in a tide pool.

CHiETODONVAGABUNDUSLinnaeus.

Two small specimens were secured from a pool.

CH.ffi;TODON ULIETENSIS Cuvier and Valenciennes.

CH.iETODON LUNULA (Lacepede).

Small specimens were occasionally seen in the pools,

CBLffiTODON CITRINELLUS (Broussonet).

CH.S:T0D0N TRIFASCLATUS Park.

CH^TODONORNATISSIMUS(Solander).

MEGAPROTODONTRIFASCIALIS (Quoy and Gaimard).

H^ENIOCHUSACUMINATUS(Linnasus).

HOLACANTHUSLEPIDOLEPIS (Bleeker).

MICROCANTHUSSTRIGATUS (Cuvier and Valenciennes).

HOLACANTHUSBISHOPI Scale.

Five small specimens from the pools, measuring 24 to 43 milli-

meters in length agree almost perfectly with the description of this

species, there being however, no white circle in front of the caudal

peduncle, and in addition to other light bands on the head, there is

a median line extending from tip of snout to occiput.

The curved bands are all pearly white in life, becoming purple at

their narrowest places. The narrow bands are mostly purple, the

broad ones mostly white. The body color is a uniform blue black.

Family ACANTHURID^.^

HEPATUSOLIVACEUS (Bloch and Schneider).

HEPATUSMATOIDES(Cuvier and Valenciennes).

HEPATUSTRIOSTEGUS(Linnaus).

Many specimens were seen in the market and four small ones were

secured in the pools.

HEPATUSDUSSUMIERI (Cuvier and Valenciennes).

MONOCEROSUNICORNIS (Forskal).

MONOCEROSTUBEROSUS(Lacepede).

A single specimen agrees perfectly with the description and figure

of Naseus pundulatus Steindachner.^

MONOCEROSBREVIROSTRIS (Cuvier and Valenciennes).

1 Chztodon dxdalma (Jordan and Fowler). Holacanthus tibiccn (Cuvier and Valenciennes).

* Hepatus elongatus (La6ep6de). Zebrasoma flavesceris (Bennett).

3 Iclith. Beitr., 1874, p. 12, fig. 8.
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Family SIGANID/E.

SIGANUSMARMORATUS(Quoy and Gaimard).

Market and pools. One specimen exhibits a type of coloration

much like that figured by Da}',' excc})t that the pearly lines of the

fresh specimen have become brown in the preservative. In the

region of the pectoral the lines are vertical.

SIGANUSLINEATUS (Cuvier and Valenciennes).

In a fresh market specimen the color was brownish above and

lighter below; upper parts with many brassy spots which are bor-

dered with olive; a largo lemon yellow s])ot below soft dorsal; regi«)n

bordering base of anal yellow; sides of head with brassy lines;

dorsal dusky sufTused with yellow: caudal dusky, with dark spot,s

arranged in vertical rows; spines of anal lemon yellow, rays ])early

blue, the membranes dusky, suffused with yellow; rays of vontrals

yellow; pectorals uncolored. The example described measured 230

millimeters.

The preserved specimens show no trace of the bright colors of

life except a mottling on the upper parts and sonde traces of bars on

the caudal.

SIGANUSFUSCESCENS(Houttuyn).

SIGANUSROSTRATUS(Cuvier and Valenciennes).

One small specimen referred to this species was taken in a pool.

SIGANUSCORALLINUS(Cuvier and Valenciennes).

SIGANUSPUNCTATUS(Bloch and Schneider).

SIGANUS VIRGATUS (Cuvier and Valenciennes).

SIGANUSTETRAZONUS(Bleeker).

Many specimens measuring about 600 millimeters in length were

collected from the pools. In some examples there are 4 or 5 rather

poorly defined bars across the back, each connecting with a spot on

the dorsal, while in othere the bars are very indistinct or entirely

wanting.

Family B/VLISTID.E.^'

BALISTES NIGER Bonnaterre.

BALISTES VIDUA Richardson.

BALISTES FUSCUSBlocb and Schneider.

The single specimen obtained has 3 distinct and widely spaced rows

of plates on the cheek, below which is one or more closely a})])osed to

the scales of the throat and chin.

' Fishes, Imlia, jil. 40, flg. 2.

< Balitta capistratus (Shaw).

BalUlea flavimarginatui (RQppcIl).
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BALISTES CHRYSOPTERUSBloch and Schneider.

Three specimens were taken in a large pool. The largest one

measured 140 millimeters.

BALISTAPUS ACULEATUS(Linnaeus).

BALISTAPUS UNDULATUS(Park).

Family MONACANTHID^.
OSBECKIASCRIPTA (Osbeck).

ALUTERAMONOCEROS(Osbeck).

Family TETRAODONTID.E.*

SPHEROIDESOCELLATUS(Osbeck).

Two small specimens from the pools are referred with some doubt

to this species.

TETRAODONHISPIDUS Linnseus.

Family DIODONTIDiE.

DIODONHOLOCANTHUSLinn»us.

Family SCORPiENID^.

SEBASTOPSISGUAMENSIS(Quoy and Gaimard).

Thirteen specimens of this species were taken in the tide pools.

SCORPiENOPSISGIBBOSA (Bloch and Schneider).

SYNANCEJAVERRUCOSABloch and Schneider.

{Einmedrichthys vulcanus Jordan and Rutter.)

One example of this species was secured in the market. An exam-
ination of the type of Emmedrichthys vulcanus Jordan and E-utter ^

shows that it probably belongs to this species, certainly to this genus.

The type has a malformed dorsal, the posterior part having been in-

jured, but otherwise it agrees vdth specimens of this species except

in color, it being plain black. The Okinawa specimen, several from

Samoa, and those generally described, have a white band on the

caudal. The Okinawa example has, besides that of the caudal, a

white band crossing the body along a vertical through the soft dorsal

and anal. The whole body is mottled with shades and tints of brown.

Family PLATYCEPHALIDiE.

PLATYCEPHALUSINDICUS (Linnasus).

THYSANOPHRYSCROCODILUS(Tilesius).

1 Spheroides alboplumbeus (Richardson).

Tetraodon meleagris (Lac6p6de).

Family cheilodactyud^.
Goniisiius zonatus (Cuvier and Valenciennes).

2 Proc. Cal. Acad. Sci., ser. 2, vol. 6, 1896, pp. 221 and 562^.
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Family LATILID^.

LATILUS JAPONICUS (Houttuyn).

Family OSPHROMENID^.
POLYACANTHUSOPERCULARIS(Llnnaus).

Three specimens from the Imperial University, bearing the native

name Tii-iwo, are said to have come from Okinawa.

Family GOBIIDiE.»

DORYPTENAOKlNAWiE Snyder.

Plate 67, fig. 2.

Doryptena okinawae Snydeb, Proc. U. S. Nat. Mus., vol. 35, 1909, p. 103.

Pools at Naha.

EVIOTA ABAX (Jordan and Snyder).

A few examples of this species do not appear to differ in any way

from others taken at Tanegashima and Misaki. The first two dorsal

rays are sometimes lengthened to form a filament.

EVIOTA ZONURAJordan and Seale.

Numerous specimens of tliis form agree in every particular except

color with examples from Samoa. The color is a httle more intense

in the Okinawa specimens, the pigment dots on the head tending to

cluster in blotches, the scales usually being stippled near their edges,

and the paired fins somewhat dusky. The lateral series of scales num-

ber 22 or 23 in individuals from both Samoa and Okinawa —not 28.

Occasionally specimens have the first and second dorsal rays greatly

elongate and closely united by membrane, thus forming a flat fila-

ment. The teeth of the upper jaw are in two series, an outer row of

large canines and an inner band of small teeth. On the lower jaw are

an outer and an inner row of canines, between which is a band of

smaller teeth. It is usual to find one or two enlarged canines on each

side of both jaws. The teeth of E. ephiphanes, the t}-pe of the genus,

are similar.

HETERELEOTRISARENARIDSSnyder.

Plate 67, fig. 3.

Eetereleotris arenarius Snyder, Proc. U. S. Nat. Mue., vol. 36, 1909, p. 100.

Sandy pools near Naha; apparently rare.

GNATHOLEPISSINDONIS Snyder.

Plate 68, fig. 1.

GnathoUpia sindonis Snydeb, Proc. U. S. Nat. Mue., vol. 35, 1909, p. 101.

One specimen found in the market. ^^^^
> Rhlnogobius ntbulosru ( Forsk&l).

Elfotrisfutca (Bloch and Schneider).

20441°—Proc.N.M.vol.42— 12-
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CTENOGOBIUSABEI Jordan and Snyder.

Five specimens, males and females, 30 to 40 millimeters long, are

identified with C. ahei. They are like the typical examples in all

details of structure except that the dorsal spines are not filamentous.

They differ somewhat in color, the bands of the body being less regu-

lar, the stripes of the caudal peduncle interrupted and inconspicuous,

and the black spot on the spinous dorsal somewhat less distinct.

The species seems to be closely related to Ctenogohius (Vaimosa)

fonUnalis,^ which has the opercles partly scaled, the genus Vaimosa

being synonymous with Mugilogohius Smitt, of wliich C. ahei is said to

be the type.^ It may be remarked that of 20 cotypes of C. fontinalis

none has the spinous dorsal bordered with black as figured, but all

have it light, and in many cases the black blotch near the middle is

reduced to a small spot much like that seen in C. ahei. Some speci-

mens also have a fight stripe near edge of soft dorsal.

The writer retains the genus Ctenogohius as used by Jordan and

Snyder in The Gobioid Fishes of Japan. The tongue furnishes no

reliable character for dividing the group, as in some cases (C. virgatv^

lus, C. ffiaumi, and others) it may be concave, truncate, or even con-

vex in different individuals of the same species. The condition of the

opercle is apparently of no aid, for when a few scales are present they

represent merely a more or less pronounced downward projection of

the scaled area of the nape, which is itself often more or less naked (C.

similis, C. gymnauchen)

.

CTENOGOBIUSBERNADOUI(Jordan and Starks).

This species was based on a specimen of doubtful origin,^ "probably

Korea," and it is therefore of great interest that a second example,

in all appearances fike the type, was found in the market at Naha.

Corypliopterus can not include this species, C. glaucofrxnum, the

type of the genus, having the head scaleless.* C. hernadoui has a small

patch of minute scales on upper part of opercle.

CTENOGOBIUSCANINUS (Cuvier and Valenciennes).

One specimen from the Naha market. There are a few large scales

on the upper edge of the opercle, not more than 2 rows; the caudal is

rather acutely rounded, the membrane with small, elongate black

spots ; ventrals jet black.

CTENOGOBIUSCAMPBELLI Jordan and Snyder.

This species has been known only from the type collected by Jordan

and Snyder at Wakanoura, Japan. Six examples were secured at

Naha. They do not differ from the type except in having the spots

more sharply defined. The tongue is slightly notched in some speci-

mens, truncate in others.

> Jordan and Seale, Bull. U. S. Biir. Fisheries, vol. 25, p. 395.

» Jordan and Starks, Proc. U. S. Nat. Mus., vol. 28, 1905, p. 206.

» Idem, p. 207.

* GiU, Proc. Acad. Nat. Sci. PMa., 1863, p. 262; also Jordan and Everman, Fishes North and Middle

America, p. 2219.
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CTENOGOBIUSGYMNAUCHEN(Bleeker).

One specimen about 40 millimeters long was secured near Naha.

It is very light in color, but differs in no other way from Japanese

examples.

MAPOCRASSICEPSJordan and Seale.

This species is rather common in the pools near Naha. It is easUy

distinguishetl from similar looking gobies by the short, rounded

ventral disk, the anterior part of which is markedly fleshy. The
Okinawa sjiecimens differ in no way from Samoan examples. All have
scales on the upper part of the opercle.

MAPOFUSCUS(Ruppell).

Only 5 small examples were secured from the pools. Tongue
immarginate; occiput scaled, sometimes lo the eyes, although a

narrow, naked space may usuall}'' be found just behind the eyes;

snout rather pointed; chin with somewhat distinct, brown spots;

sides with large brown clouds iuul many narrow indefinite stripes, the

latter easily distinguishing tlic species from G. poccilicMhys, wiiich it

resembles in general appearance.

MAPOiEOLOSOMUS(Ogilby).

Numerous individuals of this species collected in the pools at Naha
differ in no way from specimens collected at Lord Howe Island by
Mr. E. R. Waite. The species is also found in Samoa, having been

recorded as G.fuscus, "young with dark crossbands."

The teeth are in narrow bands on the jaws; none on the vomer and
palatines. The outer teeth of the upper jaw are enlarged and curved,

the inner ones small except one or two on each side which are con-

siderably enlarged. The outer row on the lower jaw are much en-

larged, one or two on each side being canine-like and especially

strong. The tongue is emarginate.

AMBLYGOBIUSNARAHAR Ŝnyder.

Plate 68, fig. 2.

Amhh/gobius naraharse. Snyder, Proc. U. S. Nat. Mug., vol. 35, 1909, p. 101.

Tide pools at Naha.

PERIOPHTHALMUSCANTONENSIS(Osbeck).

Abundant on the flat tidelands where thousands may be seen in

long skirmish lines advancing ahead of the incoming tide or following

the receding water.

ZONOGOBIUSSEMIDOLIATUS (Cuvler and Valenciennes).

Numerous specimens 38 millimeters long were found in the rock

pools. The species also occurs at Tanegashima.

XENISTHMUSPRORIGERSnyder.

Plate 68, fig. 3.

Xenislhrnus proriger Snyder, Proc. U. S. Nat. Muf., vol. 35, 1909, p. 105.

Pools at Naha.
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Family PTEROPSARID^.

PARAPERCISHEXOPHTHALMA(Ehrenberg).

Six specimens of this species were secured in the market at Naha.

A description of one measuring 180 millimeters follows.

Head 3.5 in the length; depth 6.2; depth caudal peduncle 3 in

head; eye 4.5; snout 2.5; interorbital space 8.6; D, V., 21; A. 17;

scales lateral series 64; between lateral line and origin of dorsal 18. .

The snout is pointed, the mouth large, maxillary reaching a verti-

cal through anterior edge of pupil. Teeth simple, occurring in narrow

bands on jaws and vomer, the palatines being naked; outer side of

upper jaw with a row of enlarged, simple teeth that curve backward;

front of lower jaw with similar teeth which are followed by a short

space in which small teeth only are present; these in turn followed by

3 large curved, canines and then a smgle row of smaller teeth. There

are 13 very short gill-rakers, 9 of which are on the lower lunb of the

arch. Of the dorsal spines, the third and fourth are highest. The

highest rays of the dorsal are located near the middle of the fin; their

length contained 2 times m the head. The anal is inserted directly

beneath the fourth dorsal ray. The posterior rays of dorsal and anal

do not reach the base of caudal. The caudal is somewhat rounded

or truncate posteriorly except for one or two of the upper rays which

project in a sharp point. Pectoral rounded, reaching a vertical

through anal opening. Ventral rays broadened and much thickened

near tips; the next to iimer ray longest.

The number of dorsal spines does not vary from 5 in the 6 specimens.

There are from 19 to 21 dorsal rays and 17 or 18 anal rays.

Color in life, brownish gray above, gi-ayish white beneath; upper

two-thu-ds of body with many small spots with brown centers and

lighter margms; head greenish gray, bluish white beneath; snout

with ocelli, the centers of which are light brown, the margins orange;

sides of head with orange spots; sides of body above middle of anal

with three conspicuous ocelli with brownish black centers and lemon

3^eUow rings. Dorsal lemon yellow, narrowly edged with white;

with three rows of dark brown spots surrounded with transparent

rings. Anal similar to dorsal except that the spots are surrounded

by a pearly white area. Caudal with a large median, brownish black

area, above and back of which are many smaller spots; black area

with a posterior margin of dead white.

In spirits the brownish black figures only persist.

Young examples have 6 or 7 ocelli in line with the 3 large ones

above anal fin, the anterior ones disappearing with age.

PARAPERCISTETRACANTHA(Lacepede).

There are no teeth on the palatines. The posterior middle of

caudal has a large, square, dead white spot.
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Family PLEURONECTID.E.
PLATOPHRYSMYRIASTER(Temmlnck and Schlegcl).

One small specimen from a pool.

Family vSOLEID^v.

ZEBRIAS JAPONICUS (Bleeker).

One spociiiKMi nKMisurinjjj 42 miliinu'lcis, fioni a pool.

PARDACmRUSPAVONINUS(Lacfipfede).

Two small sj)ocimcns from a pool. Neither has scales on the fin rays,

but othen\'ise both agree perfectly with descriptions of the species.

TRULLA ITINA Snyder.

Plate 69, fi":. 1.

Trulla ilina Snyder, Proc. U. S. Nat. Mii-s., vol. 36, 1909, p. 609.

Family CALLIONYMID.E.
SYNCraROPUSOCELLATUS(Pallas).

One specimen from the pools.

FamHy GOBIESOCID.E.
ASPASMAMINIMA (Doderlein).

Plate 69, fig. 2.

A single specimen of a species that is identified with some doubt as

Aspasma minima was taken in a pool near Naha. Many specimens

of the same form were taken near Misaki, Japan. They agree closely

^\^th Doderlein's description, except in the number of rays in the anal

fin, which are there given as 5. Among 14 examples it was found that

2 had 6, 8 had 7, while 4 had 8 rays. The dorsal has 7 rays. Tlie

nostrils are tubular. The teeth are blunt, in 2 series on the upper

jaw, the iimer row ha\'ing 4 teeth on each side. Tlie teeth of the lower

jaw are in a single series, flattened laterallj'', the edges concave.

Pseudobranchiae are present; gills developed on 3 arches. The ven-

trals are united lateralh^ with the pectorals. A small anal papilla is

present.

In life the color is brownish olive, changing on immersion in spirits

to bright reddish, then slowly fading through flesh color to pale

yellowish white.

The species inhabits the outlying tide pools. Nothmg could be

learned of its habits, and individuals were seen onl)^ after the water

had been thorouglily poisoned ^vitll formalin, chloride of lime, or other

irritating matter.

ASPASMAMISAKIA Tanaka.
Plate 69, fig. 3.

Twelve specimens of tliis species were taken in the pools at Nalia,

wlicre it appears to be more commonl}^ represented than at ^lisaki.

Examph^s were taken at Tanegashima. At Misaki it ap})eared to be

associated with the above species. A figure drawn before the species

was described by Mr. Tanaka is here reproduced.
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Family BLENNIID^.

ENNEAPTERYGIUSETHEOSTOMA(Jordan and Snyder).

The dorsal contour of the snout is straight or concave, more often
^

concave, but not convex as originally figured. I

In life the body is grayish white with a yellowish tint, the j^ellow i

more pronounced on the ventral parts of the sides; upper parts red-
j

dish brown, the lighter body color showing in a larger or smaller i

degi'ee near the center of each scale; bands of body brownish, the '

scales which border the bands edged with reddish; snout, cliin, sides
'

of head and throat suffused wdth brick red; fins with narrow bands

of brick red, the color being located only on the rays and spines;

lower rays of pectoral suffused \\dth yellow.

The species appears to be rare at Naha, 3 specimens only ha^dng

been secured.

ENNEAPTERYGIUSTUSITAL.aE Jordan and Scale.

Enneapterygius pardochir Jordan and Seale, Bull. U. S. Bur, Fish., vol. 25, 1905,

p. 417 (females).

A dissection of 10 specimens each of the dusky E. tusitalse and the

lighter colored E. pardocMr leads to the conclusion that both are rep-

resentatives of the same species, E. pardocMr being described from a

female. The figure of E. tnsitdlse. shows the spinous and rayed dorsals

united at their bases, a condition not to be found in the cotypes.

ALTICUS ELLIPES (Jordan and Starks).

A small nasal tentacle is present.

In life the sides of the head and body have many dark-edged pearl}^

ocelli, those of the body being elongate wliile those of the head are

nearly round, the latter varying in number and intensity of color.

ALTICUS NOVEMMACULOSUSSnyder.

Plate 69, fig. 4.

Altiais ti/ovemmaeulosus Snyder, Proc. U. S. Nat. Mus , vol. 35, p. 107.

Abundant in the pools at Naha.

SALARIAS FASCIATUS (Bloch).

This species was recorded by Jordan and Snyder ^ as S. ceramensis

Bleeker.

SALARIAS LINEATUS Bleeker.

SALARIAS ANDERSONIJordan and Starks.

In life the spots on the sides are brownish gray above, becoming

pale, pearly blue on lower parts; spots on side of head with a greenish

tint; large spot anterior to base of dorsal light golden brown, bordered

by pearly gray, outside of which is a broader border of olive broAMi;

body brownish olive; membranes of dorsal and caudal transparent

olive, narrowly edged with pale reddish ; spines and rays alternately

» Proc. U. S. Nat. Mus., vol. 25, 1903, p. 458.
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banded with brownish oUve and greenish gray; anal rays tipped with
yellowish olive.

SALARIAS MUSCARUSSnyder.

Plate 70, fig. 1.

Salarias inuscarus Snyder, Proo. U. S. Nat. Mus., vol. 35, 1909, p. 109.

One specimen from a pool at Naha.

SALARIAS SINUOSUSSnyder.

Plate 70, fig. 2.

Salarias siiiuosus Snyder, Proc. U. S. Nat. Mus., vol. 35, 1909, p. 109.

Pools at Naha.

SALARIAS QUADRICORNISCuvier and Valenciennes.

Scartichthys enosimse Jordan and Snyder, Proc. U. S. Nat. Mus., vol. 25, 1903,

p. 460.

Salarias rivulattis Jordan and Seale, Bull. U. S. Bur. Fish., vol. 25, p. 429.

Salarias enosimse appears to differ in no way from S. quadricomis,

S, quadricornis differs from S. rivnlatus in having tentacles on the

nape. The latter is apparently related to S. zebra of Hawaii. Speci-

mens recorded as S. rivulatus from Samoa prove on close examination

to be representatives of S. quadricornis.

PETROSCIRTESLOXOZONUSJordan and Storks.

The canines of the upper jaw are separated from the other teeth

by a conspicuous open space. Curved canines, much longer than
those above, are present in the lower jaw, no space existing between
them and the other teetli. On each side of lower jaw, at angle of

mouth is a peculiar flap, above which the lip forms a small fold partly

inclosing the upper canine.

Color in life: Body with narrow, pearly white bands and reticu-

lations which along the back inclose deep green areas that are mar-
gined with olive; on sides, the green areas extend do^mward and
become bro^\niisli; other parts light olive, growing yellowish toward
the caudal and whitish on the abdomen ; chin yellowish, with small olive

spots; spinous dorsal yellowish olive, with light yellow stripes; soft

dorsal yellow, witli oblique pearly white stripes; caudal yellow edged
with red, the filamentous tips bright red; anal yellow, with oblique

lines and a narrow margin of pearly white; ventrals bright yellow.

ENCHELYURUSHEPBURN!Snyder.

Plate 70, fig. 3.

Enchelyums hepbumi Snyder, Proc. U. S. Nat. Mus., vol. 35, 1909, p. 110.

Pools at Naha.

CRISTICEPS FLAMMEUSJordan and Starks.

This species is abundantly represented at Okinawa, while it is

comparatively rare at Tanegashima where it was first discovered.

Large, flat tentacles are present at the nostrils.


